A study was conducted in Simanjiro district in northern Tanzania to determine the nutritional status of underfive children in a pastoral community. Weight and height measurements were carried out on 250 children and that of mean upper arm circumference (MUAC) on 226 children. The z-scores of weight-for-age, weight-for-height and height-for-age indicated that 31.2% of the children were underweight and 6.0% were severely underweight. Wasting was observed in 17.2% children of whom 3.2% were severely wasted. Severely stunted children were 3.2% while 14% were moderately stunted. Measurements of MUAC indicated that 35% and 3.5% of the children were moderately and severely undernourished, respectively. The nutritional status of the children under study was slightly lower than the national average. In conclusion, malnutrition in Simanjiro district is prevalent, and therefore, appropriate multidisciplinary approach on nutrition education, environmental sanitation and hygienic practices at family and community level need to be promoted to reduce childhood illnesses thereby increasing child health and nutritional status.
Introduction
Nutritional status can be defined as the interpretation of information obtained from the methods of nutritional assessment. The information obtained is used to determine the health status of individuals or population groups as influenced by their intake and utilization of nutrients by the body (Gibson, 1990) . The nutritional status is influenced profoundly by diet, infectious and parasitic diseases, and is a major determinant of child's health and survival (Swaminathan, 1989; Joosje et al., 1997) . In developing countries, areas that have received attention in the last decade are the survival and healthy development of children especially those under five years of age and the social and economic roles of women (Leslie, 1988; Garcia & Alderman, 1989) . Researchers and planners have tended to view women as an instrument to achieve child health. Ignoring or minimizing the opportunity cost of women's time and the genuine need in most low-income households for mothers to earn income as well as to care for children, is one of the contributing factors to poor nutritional status (TFNC, 1992a) .
Malnutrition is increasingly recognized as a prevalent and important health problem in many countries. This problem has serious long-term consequences for the child and adversely influences development of a nation. Most common nutritional problems are Protein Energy Under-nutrition (PEU), iron deficiency anaemia (IDA), iodine deficiency disorders (IDD) and vitamin A deficiency (VAD) (ACC/SCN, 2000) . Malnutrition affects adversely the growth and health of children. Undernourished children are therefore expected to attain maturity later than healthy children and even worse, their mental capabilities are very much reduced. Malnutrition certainly creates a huge human and economic waste (URT & UNICEF, 1990; TFNC, 1992b) .
In Tanzania all population groups are affected by malnutrition especially under nutrition. However, children underfive years of age and women, particularly those who are pregnant and lactating are the most vulnerable (Kavishe, 1993) . Malnutrition in its severe form still remains a significant cause and determinant of mortality, short-term morbidity, permanently lost productivity and intellectual capacity in societies, which cannot afford such losses and costs (Latham, 1997) . One of the most clinical vulnerable age-category is children 4-36 months (UNICEF, 1998) . Factors which lead to undernutrition in children, especially underfives have been identified as inadequate food intake due to low feeding frequency during weaning, low energy density of diets and insufficient dietary therapy during and immediately after mild or severe illnesses, that frequently occur (TFNC, 1997a) .
Poverty, although not being a direct cause, is one of the most important causes of malnutrition in various parts of the world (Cook et al., 1990; Earl & Woteki, 1993; Hassan et al., 1997) . Poverty limits access to adequate diet, availability of education, health services and healthy environment (Islam, 1997; Beaglehole & Bonita, 1997) . These are essential determinants of good health and satisfactory nutritional status.
Although the causes of nutritional problems and their effects are widely documented (Kavishe, 1993; TFNC, 1997a; Latham, 1997; UNICEF, 1998) , their prevalence and influence on nutritional status differ from one area to another. Therefore this study aimed at determining the nutritional status of underfive * To whom correspondence should be addressed. E-mail: nyaruhu@suanet.ac.tz children in a pastoral community subsisting essentially on meat and dairy products.
Material and Methods

Study area
The study was conducted in Simanjiro district in northern Tanzania. The area has been earlier described by Nyaruhucha et al. (2005) . The study involved children between 6 and 59 months old.
Anthropometric measurements
The anthropometric variables used in this study were weight, height and mid-upper arm circumference (MUAC). Standard technique and equipment were employed (Gibson, 1990 ). Weight of a child was measured and recorded to the nearest 0.1kg (accuracy of 100g) using Salter scale (Model 235 6S -England) with a capacity of measuring up to 25 kg. The scale was adjusted to read zero before starting the measurements. The Salter scale was hanged on one rafter at the maternal and child health (MCH) clinic. The weight was recorded as soon as the pointer on the scale had stabilized.
Recumbent lengths of the infants were measured using an infant measuring board. The length was measured with the subject lying in a supine position on a length measuring board, which had a fixed head rest and a movable foot piece and placed on a flat surface. Care was taken to maintain the subject's head in an upward upright position, with legs stretched to a full extent and feet at right angles with legs. After positioning the child, the foot piece was moved to touch the feet and the length was recorded to the nearest 0.1 cm. Children with height more than 100 cm were measured to the nearest 0.1 cm using a stadiometer (Leicester height measure, CMS weighing equipment, Campden, UK). The measurement was recorded while the subject was standing without shoes on a horizontal flat plate attached to the base of the stadiometer with his/her heels together. The subject was closely observed to ensure that the heels remained on the plate and that the head was in upright position during the measurement. The headpiece was then brought down on the subject's head and reading taken.
Classification of nutritional status basing on standard deviations (SDs) was done according to WHO (1995) cutoff points where (-3SD) = severe under-nutrition; between (-3SD and below (-2SD) = moderate under-nutrition; between (-2SD)= and (+2SD) = normal nutritional status and above (+2SD) = over-nutrition.
MUAC was measured by using Talc insertion tape (Talc Ltd, St. Albans, UK). The child's arm was uncovered as far as the shoulder, and the arm was bent and the lower arm placed across the stomach while the child was looking straight ahead. The tip of the bones at the elbow and top of the shoulder was located and the distance between the two marked tips was measured and divided by two, to get midway point.
Then the child's arm was hung at the sides. The tape was placed around the arm at the marked midway point, and care was taken to make sure that the tape fitted comfortably around the arm (i.e. not too tight or too loose). Measurements were taken to the nearest 0.1cm MUACs were calculated and used to assess children nutritional status. In this study MUAC was measured among children aged 6-59 months, because below this age it will overestimate or underestimate the nutritional status of a child (Arbelot, 1995; WHO, 1995) . Children were classified according to their nutritional status according to Gibson (1990) . Age was obtained from the neonatal cards.
Data analysis
Anthropometric data (z-score) were entered and analyzed using Epi lnfo 6.04d (CDC, Atlanta Georgia, USA). Anthropometric indicators used were heightfor-age, weight-for-age, and weight-for-height and these were compared to reference values recommended by National Centre for Health Statistic (NCHS) (WHO, 1995) . Data from questionnaire were coded and analysed using the Statistical Package for Social Sciences (SPSS) (Norusis/SPSS Inc, 1995) version 9.0 for Windows. 
Results
The results show that, 68.8% of children had normal nutritional status, 25.2% were moderately undernourished and 6.0% were severely undernourished while no one was overweight (Table 1) . Of the children examined, 76.8% had normal nutritional status, 82% were moderately stunted, 3.6% were severely stunted (Table 2) . Eighty-two per cent of the children had normal nutritional status while 0.8% were overweight for their heights, 14.0% were moderately wasted and 3.2% were severely wasted (Table 3) .
Age (-2SD)-(+2SD) <(-2SD)-(-3SD) <(-3SD) >(+2SD) Total group (months)
The rate of malnutrition according to age group shows that there is a statistical significant difference (P<0.05) between one age group and the other. Children with the age between 24-35 months had high rate of malnutrition followed by those aged [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] Results showed that 61.5% of children had normal nutritional status, 35.0% were moderately undernourished and 3.2% were severely undernourished (Table 3) . When children were grouped according to sex it was found that 30.5% of males and 31.0% females had normal nutritional status, 15.9% males and 19.0% females were moderately undernourished, whereby 0.9% males and 2.7% females were severely undernourished (Table 4). months. There was no significant difference (P>0.05) between nutritional status and sex of the child.
Discussion
In this study the severe forms of malnutrition depicted by low waz, haz and whz, were common in the first and second year of life and continued to the third year. It is possible that in infancy due to universal breast-feeding habit, children grow normally up to the age of 6 months, thereafter inadequate breast-feeding, improper complementary foods and the high rate of infection result in growth retardation and subsequent increase in the prevalence of malnutrition (Mamiro et al., 2004) . Children with the age of 24-35 months are highly affected because they are in the active growth stage and if their diet is inadequate to meet their physiological needs they end up being malnourished (WHO, 1999) . Other workers in Tanzania (TFNC, 1997a, b; TDHS, 2000) have also observed a similar trend in children of 3 years old. It can be noted that the critical period of growth retardation coincides with the weaning period implying that there is inadequacy either in quantity or quality of complementary foods. Frequent illnesses such as malaria, diarrhoea, respiratory infections and worms are likely to exacerbate the problem of undernutrition in such children. Nutritional status of children observed in this study indicates that prevalence of undernutrition is high in this district.
Underweight (low weight-for-age) is an indicator of either acute or chronic under-nutrition. Total underweight (severe + moderate) in our study is high compared with the regional average of 28.5% (URT, 1998) and that reported by Tanzania Demographic and Health Surveys (TDHS, 2000) (29-31%). From these results it implies that the problem of undernutrition is still high in Tanzania. In this study children between 0-11 months showed no prevalence of severe underweight. This is probably due to the fact that it is the age group in which mother's breast milk is supplemented with complementary foods to meet the child's increased demand. According to Kreutler (1980) , low weight-forage at the age of 0-11 months is due to stunting rather than wasting. The low prevalence of weight-for-age in age group 48-59 months is likely to be due to the fact that children at this age group are old enough to eat a variety of foods including normal family meals. Children between 24-35 months show the highest prevalence of low weight-for-age than relatively younger children due to increased activity and high physiological need of nutrients by this age group.
Also this is the age group that is more susceptible to illnesses such as malaria, diarrhoea, respiratory infections and worms (Stoltzfus et al., 1997) . Poor quality complementary foods may result into a deficit tissue and fat mass compared particularly after illness. Therefore, adequate breast-feeding, combined with timely and proper complementary feeding are important in ensuring child health and normal growth (Kirsten et al., 2001) .
The height-for-age reflects achieved linear growth. Low height-for-age indicates a child whose height-for-age is below minus two standard deviation (-2SD) from the median of the reference population. Highest percentage of stunting was observed among infants than relatively older children. Apart from other physical and physiological dimensions, stunting usually results from prolonged inadequate intake of food as well as diseases making infants to have a low height for their age (Lartey et al., 1999) . This observation suggests that nutritional problems start at very early age. This pattern highlights that the first two years of life is the most nutritionally vulnerable period for children in the study area. Therefore appropriate nutritional efforts need to be focused at much earlier age.
Wasting is a measure which indicates low weightfor-height below -2SD. The results of our study show that percentage wasted is higher than that observed by Tanzania Demographic and Health Surveys, which was 7% moderately wasted and 1% severely wasted (TDHS, 1997) . Wasting indicates deficit in tissue and fat mass compared with amount expected in a child of the same height or length and may result either from failure to gain weight or from actual weight loss. Most of children in this study (50.8%) were fed only three times per day. This high percentage of wasting observed might have been due to failure to receive adequate nutrition or recent episodes of illness causing loss of weight.
In conclusion, the results of this study indicate that malnutrition in Simanjiro district is a problem among children. Appropriate multidisciplinary approach on nutrition education, environmental sanitation and hygienic practices need to be promoted at family and community levels to improve nutrition of the children and reduce childhood illnesses.
